Abstract: Elevated rates of suicide and depression among physicians have been reported. The associations between perceived parental bonding and depressive symptoms have yet to be studied longitudinally in this occupational group. In a nationwide cohort, we sought to study parental bonding as a predictor for severe depressive symptoms and to determine whether self-esteem mediates this relationship. After graduation (T1), medical students (N ϭ 631) were followed-up after 1 (T2), 4 (T3), and 10 (T4) years. There were no gender differences in mean depressive scores. Female physicians reported higher levels of care from their mothers (p Ͻ 0.05) and less overprotection from their fathers (p Ͻ 0.05). Low-care from the mother predicted severe depressive symptoms (p ϭ 0.01), an effect shown to be stronger for male than for female physicians. The relationship between perceived parental bonding and depressive symptoms was partially mediated by low self-esteem for both sexes.
P oor, gifted children," Alice Miller (1979) wrote when she described children whose parents are not available to their narcissistic needs-talented children who are praised for their achievements rather than for their feelings. It has been postulated that choosing a medical career may be, in part, an attempt to remedy early emotional neglect by providing an opportunity to give the care and attention to others that one never received as a child (Johnson, 1991) .
Several reviews indicate that physicians report levels of depressive symptoms that exceed community norms, particularly in the first postgraduate years (Center et al., 2003; Tyssen and Vaglum, 2002) . Depressive symptoms will surely affect the physician's work with patients (Fahrenkopf et al., 2008; West et al., 2006) , and depression is a leading cause of disability (World Health Organization, 2002) . A number of studies report that suicide prevalence among physicians is higher than that among the general population (Hem et al., 2005; Schernhammer and Colditz, 2004) , with depressive symptoms constituting one of the major risk factors (Holmes and Rich, 1990; Silverman, 2000) . In addition to identifying contextual factors, such as work and life stress, it is essential to look into individual risk factors for depressive symptoms.
Clinicians and theorists from a wide range of disciplinary perspectives assume that deficient parenting plays an important part in the development of psychological disorders, particularly depression (Gladstone and Parker, 2005) . However, much of the research on parenting and depression has been limited by its reliance on cross-sectional or case-control designs (Enns et al., 2000; OakleyBrowne et al., 1995; Whiffen et al., 2003) . Indeed, a recent report highlights the need for interpreting results from such studies with great caution (Gillham et al., 2007) . In one prospective study, the relationship between perceived parental bonding and depression was explored in a fairly broad time perspective (30 months) (Gotlib et al., 1988) . However, an all-female sample was used, and the subjects had mild to moderate levels of depressive symptoms. Hence, generalization of these findings to more severe cases of depression requires further study. Accordingly, there is a need for studies that investigate these associations not only with long follow-up periods (Narita et al., 2000) but also with representative samples, in which severe depressive symptoms are the dependent variable. As suicidal behavior among doctors is important (Tyssen et al., 2004) we focus on severe depressive symptoms (Heider et al., 2007) .
Several reports from clinical and community samples suggest that both overprotection and lack of parental care are risk factors for developing depression, with lack of care seeming to be most consistently associated with depressive symptoms (Enns et al., 2002) . Further, the effects of perceived maternal bonding are found to be stronger than those of paternal bonding (Duggan et al., 1998; Mackinnon et al., 1993) .
A number of empirical studies have examined the links between suboptimal parenting and depression (Blatt and Homann, 1992; Enns et al., 2000; Parker, 1993) . Parker (1993) found that low self-esteem was the personality variable most clearly linked with parental bonding measures but, because such issues cannot be conclusive in single-point cross-sectional studies, he and others (Oakley-Browne et al., 1995; Rey, 1995) recommend that further longitudinal studies are needed to clarify the pathways through which deficient parenting may cause vulnerability to adult depression. With respect to gender differences, studies to date have given discrepant findings (Kerver et al., 1992; Lloyd and Miller, 1997) and, therefore, any significant effects of parental bonding should be supplemented by tests of gender-specific effects.
To our knowledge, our study is the first to explore the following research questions in a representative sample over a period of more than 30 months, in any occupational group or sample. Based on data from a 10-year nationwide longitudinal study of young Norwegian doctors (N ϭ 631), the aims of the present study were: (1) to find out whether perceived parental bonding at the end of medical school or in the first postgraduate year would predict severe depressive symptoms measured 4 and 9 years after graduation from medical school, (2) to establish whether the possible relationship between perceived parental bonding and depressive symptoms is mediated by low general self-esteem (GSE), and (3) to examine possible gender differences in the observed relationships.
METHODS

Sample
The sample was the Young Doctor Cohort of The Longitudinal Study of Norwegian Medical Students and Doctors, which consists of all students who graduated in 1993 and 1994 from all 4 medical schools in Norway (N ϭ 631) .
The respondents received the first set of postal questionnaires during their final term of medical school (T1), the second set at the end of their hospital internship one year later (T2), the third set during their fourth postgraduate year, as doctors undergoing specialist training (T3), and the fourth set during their ninth year after graduation (2003), when they were established doctors, many of whom had finished their postgraduate specialist training (T4).
Sampling details have been provided in earlier reports (Hem et al., 2005; Tyssen et al., 2000) . The mean total observation period was 9.5 years (standard deviation ok ͓SD͔ ϭ 0.6). At T1, 522 of the 631 students responded (response rate ϭ 83%), of whom 57% were women. The average age of all respondents at T1 was 28 years (SD ϭ 2.8). At the end of the hospital internship (T2), 402 of the 631 subjects (71.4%) responded. In the fourth postgraduate year (T3), 423 subjects (75.1%) responded, and at T4, 390 subjects (69.3%) responded. A total of 265 (42%), of whom 56% were women, responded at all 4 observational points.
Measures
The Severe Depression Subscale is one of the 4 emotional distress dimensions measured by The General Health Questionnaire-28. It is based on 7 items, 4 of which relate to suicidal ideation. Examples of items are "Have you recently been thinking of yourself as worthless?", "Have you recently been losing confidence in yourself?", "Have you recently felt that life is not worth living?", and "Have you recently been wishing you were dead and away from it all?". The respondent is asked whether the symptoms have been present during the last 2 weeks, and the response categories are (1) "less than usual", (2) "no more than usual", (3) "rather more than usual", and (4) "much more than usual." The severe depression variable is the sum score of the 7 items. However, to capture depressive symptoms over time (5 years), we used the mean value of the sum scores at T3 and T4 as a dependent variable (mean depressive symptoms). These scores ranged from 7 to 28, with higher scores indicating more depressive symptoms.
The reliability and validity of this instrument have been repeatedly demonstrated (Goldberg and Hillier, 1979; Koeter, 1992 ). An earlier study of this cohort found that severe depressive symptoms predicted subjects who were seriously considering and even planning suicide (Tyssen et al., 2004) .
The parental bonding instrument (PBI) is a 25-item inventory that asks respondents to rate attitudes and behaviors of their parents during their first 16 years of age in terms of 2 dimensions: care and overprotection (Parker, 1979) . The care dimension of the PBI reflects parental warmth and interest in contrast to rejection and indifference (e.g., "She/He appeared to understand my problems and worries"; "He/She could make me feel better when I was upset"). The overprotection dimension of the PBI reflects parental overprotection and the fostering of dependency in contrast to the encouragement of autonomy (e.g., "She/He let me decide things for myself"; "She/He did not want me to grow up"). The participant is asked to report on a 4-point scale from 1 (strongly disagree) to 4 (strongly agree) in 2 identical forms, one for each parent. The psychometric properties of the PBI have been extensively examined and found to be satisfactory (Duggan et al., 1998; Lewinsohn and Rosenbaum, 1987; Parker, 1981) . The Cronbach alphas in the present sample were 0.91 (paternal care), 0.89 (paternal overprotection), 0.92 (maternal care), and 0.91 (maternal overprotection). The PBI was translated from English into Norwegian by Torgersen (Torgersen and Alnaes, 1992) .
The PBI was randomly measured in half of the sample at T1, and in the remaining half at T2. This was done to limit the size of the comprehensive questionnaires (30 pages in total), and because these perceptions of parental bonding were presumed to be consistent over time (Gotlib et al., 1988; Wilhelm and Parker, 1990) . When these subsamples were compared for any differences in the means of PBI scores using t tests, no significant differences were found. Regarding the simultaneous use of all 4 parental bonding dimensions as predictors in multiple regressions, we found the variance inflation factor and tolerance values to be well within the commonly used cut-off points for determining the presence of multicollinearity (tolerance value of less than 0.10, or a variance inflation factor value of above 10).
General self-esteem (GSE) was measured at T1 by 8 items from Torgersen's Basic Character Inventory, an extensive personality inventory that measures the giant 3 personality dimensions (Eysenck, 1994) . GSE is highly correlated with the vulnerability (or neuroticism) dimension of the Basic Character Inventory; (r ϭ Ϫ0.7) (p Ͻ 0.001) (Tyssen et al., 1998) . Each item was measured on a 4-point scale ranging from 1 (low agreement) to 4 (high agreement), with higher sum scores indicating higher GSE. Cronbach alpha was 0.88. The 2-year stability of GSE has previously been reported to be r ϭ 0.69 in young adults (Bramness et al., 1991) . GSE was also included at T2 in our sample, and the 1-year stability in our cohort was r ϭ 0.70.
Statistical Methods
The distributions of severe depressive symptoms at T3 and T4 were considerably skewed, and the severe depressive variable was log (ln) transformed twice, which resulted in fairly normally distributed standardized residuals. The t tests were used to test for gender differences in the mean level of reported severe depressive symptoms and parental bonding dimensions. The effect of perceived parental bonding on severe depressive symptoms and the possible mediating role of GSE were tested with a linear multiple regression model and subsequent path analyses. The effects of the independent variables are reported as unstandardized regression coefficients (beta). The level of significance was set at p Ͻ 0.05.
Ethics
The study was conducted according to the guidelines of the Ethical Committee for Medical Research and with the approval of the National Data Inspectorate in Norway. Table 1 describes the independent variables included in the study. 
RESULTS
Severe Depressive Symptoms
The mean scores on the General Health Questionnaire-28 severe depression subscale were 8.0 (SD ϭ 2.3) and 8.2 (2.7) at T3 and T4, respectively, with no significant gender differences. The mean depressive symptom score was 8.1 (2.1) for both genders. The correlation between depressive symptoms at T3 and T4 was r ϭ 0.44.
Parental Bonding
The mean scores on maternal care and maternal overprotection for both genders were 28.5 (SD ϭ 6.5) and 10.7 (7.0), respectively. On paternal care and paternal overprotection, the mean scores for both genders were 25.4 (7.0) and 9.1 (6.2). Men reported a significantly higher level of maternal overprotection (t ϭ Ϫ2.2, p Ͻ 0.05), and women reported a significantly higher level of paternal care (t ϭ 2.1, p Ͻ 0.05).
Unadjusted Predictors of Mean Severe Depressive Symptoms
The following variables were bivariately significantly associated with higher scores in mean severe depressive symptoms: maternal care (beta ϭ Ϫ0.004, 95% confidence interval: Ϫ0.01 to Ϫ0.002, p Ͻ 0.001); maternal overprotection (beta ϭ 0.003 ͓0.001-0.004͔, p Ͻ 0.001); paternal care (beta ϭ Ϫ0.002 ͓Ϫ0.004 to Ϫ0.001͔, p ϭ 0.002); paternal overprotection (beta ϭ 0.002 ͓0.0002-0.003͔, p ϭ 0.027); and GSE (beta ϭ Ϫ0.009 ͓0.01 to Ϫ0.007͔, p Ͻ 0.001). The correlations between the variables are presented in Table 2 .
Adjusted Predictors of Mean Severe Depressive Symptoms
To study the independent effects of reported parental bonding on mean severe depressive symptoms, the variables were entered into a linear regression model in 2 blocks.
First, as shown in Table 3 , when all 4 parental bonding dimensions, in addition to age and gender (block 1), were entered simultaneously in the analysis, maternal care remained significant (beta ϭ Ϫ0.003 ͓Ϫ0.01 to Ϫ0.001͔, p ϭ 0.012) while the remaining 3 bonding dimensions lost their contributions. In the second block, when GSE was entered in the analysis, the beta of maternal care changed from Ϫ0.003 to Ϫ0.002 and became nonsignificant, whereas GSE scores demonstrated a significant contribution (beta ϭ Ϫ0.01 ͓Ϫ0.011 to Ϫ0.005͔, p Ͻ 0.001). When age and gender were controlled for, the parental bonding dimensions explained 6.4% of the variance in mean severe depressive symptoms. When selfesteem, in addition to age and gender, was already in the regression analysis upon entering the parental bonding dimensions, the parental bonding dimensions explained an additional 1.3% of the variance in mean severe depressive symptoms. Hence, 80% of the effect of parental bonding on mean severe depressive symptoms is mediated by a low GSE.
To test for interaction effects of parental bonding and gender, we included age, gender, all 4 parental bonding dimensions, and an interaction variable consisting of gender and each of the parental bonding dimensions (one at a time) in the analysis. We identified a significant interaction effect between gender and maternal care on mean severe depressive symptoms (beta ϭ Ϫ0.003 ͓Ϫ0.01 to Ϫ0.00005͔, p ϭ 0.046); maternal care had a stronger effect on male than on female physicians. There was no significant interaction between gender and GSE on mean depressive symptoms. The complete model explained 16.5% of the variance in mean severe depressive symptoms.
DISCUSSION
Low maternal care predicted severe depressive symptoms 4 to 9 years after graduating from medical school in this nationwide cohort of physicians, and this effect was stronger for male physicians. The hypothesis that self-esteem mediates the relationship between perceived parental bonding and depression was partly supported. The female physicians reported more positive bonding to their parents than did male physicians, while the effect of perceived parental bonding was found to be stronger for the male physicians.
Somewhat surprisingly, we found no gender differences in depressive symptom levels. Previous representative studies of physicians have identified more depressive symptoms among females (Hsu and Marshall, 1987; Vaglum and Falkum, 1999) . The finding that a low level of care from the mother is predictive of severe depressive symptoms corresponds to earlier research (Plantes et al., 1988; Richman and Flaherty, 1987) . In the literature, lack of care has been given primacy and less importance has been attached to the over-protection dimension. Heider et al. (2007) have shown an association between parental bonding lacking care and suicidal behavior in adulthood, which concurs with our finding that severe symptoms, including suicidal ideation, were predicted by lower maternal care. The observation that the parental style of the mother was a more important predictor of depressive symptoms than that of the father also concurs with earlier research from the attachment field (Enns et al., 2002; Rey, 1995) .
A partial mediating effect of self-esteem was identified, which is consistent with the formulation of Blatt et al., who describe the influence of parent-child interactions on vulnerability to depression through the development of self-critical personality styles (Blatt et al., 1979; Blatt and Homann, 1992) . In line with both psychoanalytic and cognitive behavioral theories, the child is assumed to internalize experiences from the negative child-rearing practices of their parents. This in turn induces individuals to develop negative cognitive schema about themselves and the future (Young, 1990) . Results from earlier studies into these issues are inconsistent (Enns et al., 2000; Lloyd and Miller, 1997; Parker, 1979) , and most are based on cross-sectional or case-control designs. Our results are the first to demonstrate the mediating role of self-esteem between parental bonding and depressive symptoms, using a broad time window. Our findings also concur with the results of prospective studies on young physicians that demonstrate both self-criticism (Firth-Cozens, 1998) and neuroticism (Clark et al., 1984) as predictors for depression. Also in line with our findings are previous demonstrations of associations between self-esteem and negative parenting both in medical students (Brewin et al., 1992) and in other samples (McCranie and Bass, 1984) .
Even though physicians of both genders described their mothers as more caring and overprotective than their fathers, which is consistent with findings from the general population (Parker et al., 1999) , the effect of maternal care was shown to be stronger among male than female physicians. Others have demonstrated that depressed women rate their parental relationships more negatively than men (Kerver et al., 1992; Wilhelm et al., 2002) , and at least one study also suggests that relevant negative aspects of parental environment are underreported by men (Fava et al., 1995) . It was therefore somewhat surprising that the opposite pattern was identified among the physicians in our study. Interestingly, however, results from an earlier study on medical students and young doctors (Lloyd and Miller, 1997) identified gender differences similar to ours. In addition, the female physicians in our study reported a higher level of care from their fathers compared with the male physicians, which is in line with the findings of Lloyd and Miller. This finding is consistent with the suggestion that a caring father facilitates a woman's aspirations to become a physician. Other research has also suggested that high-achieving women often have fathers who are understanding and supportive of their choices (Tangri, 1972) . Further, perhaps female physicians maintain more cognitive distance from their parents, and are more individualistic and internally motivated (Tangri, 1972) , in keeping with our finding that female physicians reported less overprotection from their mothers. These considerations may explain why the expected relationships between perceived parental bonding and severe depressive symptoms seem to be weaker among the female physicians. The implications of these gender differences should be studied further.
Since 4 of the 7 items of the severe depression subscale relate to suicidal ideation, we believe that the identified associations may be of particular importance to physicians, as they constitute a group characterized by an elevated suicide risk. Furthermore, physicians relate to patients, patients' relatives, and their own work colleagues, and are perhaps challenged on interpersonal issues more often than are those in many other professions. Hence, one might speculate whether low self-esteem, stemming from negative parental bonding, might represent a particular threat to the mental health of physicians. Teachers involved in medical training should be aware that negative perceived parental bonding, sometimes expressing its effect through low self-esteem, is a risk factor for severe depressive symptoms. Efforts should be made to identify and subsequently offer help to medical students at risk. For example, self-development groups (M Holm et al., unpublished data, 2008) and even individual psychotherapy that focuses on self-esteem related issues (Fennell, 1999) might be considered.
Strengths and Limitations
There are few analytical and prospective studies of depression among medical doctors and, in particular, there are few studies that address depression beyond the very first postgraduate years. In addition to shedding light on an important topic, the strengths of this study are the nationwide sample and the longitudinal design, especially in light of the validity issues related to cross-sectional and case-control designs. The use of a wellvalidated measure to capture severe depressive symptoms is also an important strength. By assessing the population on 2 occasions, we aimed to capture a more reliable measure of severe depressive symptoms over time.
The PBI is an instrument for measuring retrospectively recalled parental behaviors, which leaves it open to possible influences of current mood state or recall bias. However, most studies that attend to these issues have given little support to the proposition that mood state affects the reported parental bonding (Gotlib et al., 1988; Nitta et al., 2008) . Nevertheless, to minimize the chances of mood influencing the reporting of parental behavior in our study, depressive symptoms were measured several years after the reporting of parental bonding.
The effect of the perceived parental bonding on depressive symptoms was found to be modest. Although this is in keeping with the literature, further research into other factors that may influence individual vulnerability, such as personality traits and ways of coping, should be encouraged.
One might claim that there is a conceptual overlap between self-esteem and depressive symptoms. One of the items in the severe depression subscale does indeed include self-esteem relevant content ("I feel worthless as a human being"), but removing
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CONCLUSIONS
Perceived parental bonding, in particular a low level of maternal care, was demonstrated to predict the tendency to experience severe depressive symptoms in a nationwide sample of Norwegian physicians. The hypothesis that low self-esteem mediated this relationship was modestly supported. Our data support conjectures about the childhood origin of cognitive vulnerability factors for depression in physicians. Further longitudinal research on the pathways through which deficient parenting impacts vulnerability to depression should be encouraged to provide new avenues for prevention or treatment.
